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Customer No.: 00270 Attorney Docket No.: OGOSH32USA 

PANEL TYPE RADIATOR 
5 TECHNICAL FIELD 

The present invention relates to a panel radiator to be used in indoor 
radiation heaters for homes, gymnasiums and the like, and in particular 
relates to a small panel radiator integrated with a heat source capable of 
10 transporting heat efficiently from a heating source to a heat radiating unit 
based on the heat pipe principle. 

BACKGROUND ART 

15 With a conventional hot-water or steam panel heater, a large boiler 

heat source unit is installed separately from the heating panel or the like, and 
the primary method employed is to heat the panel by circulating the heating 
steam or hot water through the pipe with a circulating pump or the like. 

With this kind of heater, there is a problem in that, since the piping 

20 between the heat source and the heat radiation board is long, there is a 
significant heat radiation loss. Although this is relatively efficient in nursing 
homes and large hospitals that heat all the rooms and halls across the board 
at all times (24 hours), there is a drawback in that this is not suitable for 
heating small facilities. 

25 Further, this kind of method of heating the panel by circulating the 

heating steam or hot water requires a high degree of air/liquid tightness, and 
it is necessary to properly seal the joints between the boiler heat source unit 
and the piping, the main pipe and branch pipe of the piping, and the piping 
and the panel functioning as each heat radiation board. 
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For example, if a part of such seal is defective, steam or the like will 
leak therefrom, and there is a problem in that the entire piping must be 
temporarily stopped for repairing the defect. When this kind of repair is 
made, even in a large facility such as a hospital, a serious heating crisis may 
5 occur during the winter season. 

Further, when the number of panels to be connected increases, the 
boiler as the heat source will also. become enlarged, and there is a problem 
in that costs for equipment and operation will also increase. 

Nevertheless, a panel heater that uses a heat medium such as hot 
10 water is able to offer quiet heating based on convection without having to 
coercively mix the air, and, since it does not directly discharge exhaust gas 
(carbon dioxide) as with a portable oil heater, there is a superior advantage 
in that it is sanitary since the air will not be polluted. 

Thus, although a small heat medium panel heater that can be installed 
15 relatively easily in any place is being sought, but the current status is that an 
efficient panel radiator is not yet available. 

DISCLOSURE OF THE INVENTION 

20 The present invention was devised in view of the foregoing problems, 

and an object thereof is to provide a small panel radiator integrated with a 
heat source and capable of transporting heat efficiently from a heating 
source to a heat radiating unit utilizing the heat pipe principle. 

The present inventors discovered that, by improving the structure of 

25 the panel radiator, an efficient panel radiator utilizing the heat pipe principle 
can be obtained, and the conventional problems can be overcome as a result 
thereof. 

Based on the foregoing discovery, the present invention provides: 
1. A panel radiator comprising an oblong radiation panel body and at the 
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lower part thereof, an oblong steam generation unit having a combustion unit 
and a heat exchange unit, wherein the radiation panel body and steam 
generation unit are respectively coupled with left and right steam introduction 
pipes at positions near the end portions in the length direction thereof, and a 
5 heat pipe is constituted by depressurizing the steam generation unit and 
panel body; 

2. A panel radiator according to paragraph 1 above, wherein the left and 
right steam introduction pipes positioned at the upper part of the steam 
generation unit are coupled with the lower part of the radiation panel body; 
10 3. A panel radiator according to paragraph 1. above, wherein one of the 
left and right steam introduction pipes positioned at the upper part of the 
steam generation unit is coupled to the lower end of the radiation panel body, 
and the other pipe is coupled to the upper end of the radiation panel body; 

4. A panel radiator according to any one of paragraphs 1 to 3 above, 
15 wherein the radiation panel body is constituted from a plurality of tubular 

panel plates in communication at both ends; 

5. A panel radiator according to any one of paragraphs 1 to 4 above, 
wherein the radiation panel body is constituted from a pair of front and back 
panel plates; 

20 6. A panel radiator according to any one of paragraphs 1 to 4 above, 
wherein a radiation fin is provided between the pair of front and back panel 
plates; 

7. A panel radiator according to any one of paragraphs 1 to 6 above, 
wherein a radiation fin is provided to the front and back of the panel plate; 

25 and 

8. A panel radiator according to any one paragraphs 1 to 7 above, 
wherein a combustion unit is provided at one end of the rectangular steam 
generation unit so as to form a pressure difference in the steam generation 
unit based on a thermal gradient. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view showing the schematic of the panel 
5 radiator according to the present invention; 

Fig. 2 is a cross section in the l-l direction shown in Fig. 1; 
Fig. 3 is a cross section in the ll-ll direction shown in Fig. 1; and 
Fig. 4 is a cross section of the panel radiator showing another example 
of the present invention having a constitution wherein one of the left and right 
10 introductions pipes of the steam generation unit is coupled to the lower end 
of the radiation panel body, and the other pipe is coupled to the upper end of 
the panel body. 

BEST MODE FOR CARRYING OUT THE INVENTION 

15 

An example of the present invention is now explained with reference to 
the drawings. Fig. 1 is a perspective view showing the schematic of the 
panel radiator according to the present invention; Fig. 2 is a cross section in 
the l-l direction shown in Fig. 1; and Fig. 3 is a cross section in the ll-ll 
20 direction shown in Fig. 1. 

The panel radiator of the present invention comprises, at the lower part 
thereof, a rectangular (oblong) steam generation unit 4 having a combustion 
unit 2 and a heat exchange unit 3, and has a compact structure that is 
integral with a radiation panel body 1. And, this panel radiator possesses 
25 characteristics that do not require other boiler heat source units or piping like 
conventional panel radiators. 

The rectangular steam generation unit 4, as shown in Fig. 1, is a case 
extending horizontally and approximately parallel with the radiation panel 
body 1, and a working fluid is introduced therein. As a result of the steam 
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generation unit 4 and radiation panel formed in such an oblong shape, a 
compact radiator can be obtained. 

As necessary, a corrosion inhibitor or antifreezing agent may be added 
to this working fluid. There is no particular limitation on the material of the 
5 working fluid, and any conventional working fluid may be used. Although it 
is standard to use water, which the nature thereof is well known, it is 
desirable to use something with a low chlorine component. 

The constitution may be such that the combustion unit 2 is built in the 
steam generation unit 4, or may be provided separately from the steam 
10 generation unit 4, and, when it is built in, there is an advantage in that the 
panel radiator can be made more compact. There is no particular limitation 
on the shape of this combustion unit 2, and a conventional heating device 
may also be used. 

A heating pipe is disposed in the steam generation unit 4 and the 
15 working fluid is heated to realize the heat exchange unit 3. In the drawings, 
the heating pipe is formed in a U-shape, and constituted to return the 
exhaust gas in the reverse direction. Nevertheless, there is no particular 
limitation on this constitution, and a publicly known constitution may be used 
so as long as it is able to heat the working fluid efficiently. For example, a 
20 direct tubular combustion heating system may be employed. 

The left and right introduction pipes 5, 6 coupled with the upper end of 
the rectangular steam generation unit 4 are coupled with the steam 
introduction unit of the radiation panel body 1 . A steam introduction header 
7 is provided to the left and right sides of the radiation panel body 1 . 
25 The inside of the steam generation unit 4 and panel body 1 is subject 

to vacuuming and depressurization so as to constitute a heat pipe. The 
working fluid heated with the combustion unit of the steam generation unit 4 
becomes steam, this steam is introduced into the steam introduction header 
7 via the steam introduction pipes 5, 6, and this further spreads to the panel 
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body 1 and radiates heat. 

Although the panel body 1 is constituted from a plurality of tubular 
panel plates in which both ends thereof are usually in communication, the 
cross section of the respective tubular panel plates will be an elongated (flat) 
5 elliptic shape. Nevertheless, although there is no particular limitation on the 
cross section of each tubular panel plate, if the foregoing shape is employed, 
there is an advantage in that the panel radiator can be made compact, and 
heat radiation can be conducted efficiently. 

High temperature combustion gas generated by the combustion of a 

10 burner or the like in the combustion unit 2 will be subject to a heat exchange 
with the working fluid in the heat exchange unit 3, and generate the steam of 
the working fluid. The steam generated here is introduced to the steam 
introduction header 7 via the introduction pipes 5, 6 and will further spread to 
the panel body 1, and the working fluid will become condensed, release the 

15 latent heat of vaporization, and return to a liquid. 

Here, based on the depressurization caused by the liquid return 
occurring in the panel body 1 and the pressure increase caused by the 
evaporation of the steam generation unit 2, the steam will continue to be 
introduced in the panel body 1. 

20 As shown in Fig. 1 and Fig. 3, the left and right steam introduction 

pipes 5, 6 of the steam generation unit 4 are coupled with lower end of the 
radiation panel body 1; that is, the steam introduction header, and the 
working fluid that returned to a liquid in the panel body 1 usually returns to 
the steam generation unit 2 via the introduction pipes 5, 6. 

25 As shown in Fig. 1, when the combustion unit 2 is provided to one end 

of a rectangular (cuboid) steam generation unit, the hot section shown in Fig. 
1 or Fig. 3 will be on the left side of the steam generation unit 4, and the right 
side that is somewhat farther from the combustion unit 2 will become a 
relatively low temperature section, and this will form a pressure difference 
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based on the thermal gradient in the steam generation unit. 

Therefore, the side of the introduction pipe 5 will be the main 
introduction unit of the steam, and the side of the other introduction pipe 6 
will be the main side for liquid return. As a result, the introduction of steam 
5 and the efficiency of liquid return will increase, and the introduction of steam 
to the panel body 1 will be accelerated and uniform. 

Therefore, the constitution where the steam generation unit 4 is a 
rectangular case (cuboid) extending horizontally, and the left and right 
introduction pipes 5, 6 near both ends thereof being coupled to the lower end 

10 of the steam introduction header of the radiation panel body 1 is important 
upon performing efficient heat exchange, or heat radiation. 

Incidentally, in the foregoing constitution, since the left and right 
introduction pipes are released, although a small amount, either pipe may 
become the introduction unit or liquid return unit of the steam. 

15 Further, as shown in Fig. 4, a constitution where one of the left and 

right introduction pipes 5, 6 of the steam generation unit is coupled with the 
lower end of the radiation panel body 1, and the other pipe; that is, the steam 
introduction header 7 on the side of the steam generation unit 4 (hot section) 
being coupled with the upper end of the panel body 1 may also be employed. 

20 Here, a significant effect is yielded in that hot steam is introduced from 

the steam introduction header 7 of the introduction pipe 5 on to the panel 
body 1, steam will be sent all across the panel body 1, the working fluid will 
be become condensed, release the latent heat of vaporization, return to 
liquid, and thereafter the introduction pipe 6 side will become the liquid return 

25 side, the efficiency of the introduction of steam and liquid return will increase, 
and the introduction of steam to the panel body 1 will be accelerated and 
uniform. 

This radiation panel body 1 may also be a pair of front and back panel 
plates, or a plurality of panel plates. The installation of these panel plates 



may be changed according to the panel radiator capacity and scale of 
heating performance. 

Further, a radiation fin may be provided between the front and back 
panel plates or between the plurality of panel, and provided to the front and 
5 back of the panel plate. This configuration may also be changed according 
to the panel radiator capacity and scale of heating performance. 

When providing a radiation fin between the pair of front and back panel 
plates, there is an advance in that the panel radiator can be made more 
compact. 

10 

EFFECT OF THE INVENTION 

The panel radiator of the present invention is characterized in that the 
steam generation unit having a combustion unit and heat exchange unit built 
therein, and the panel body being directly coupled without going through 

15 piping or the like, and this in itself constitutes an independent radiator, and 
the equipment cost can be reduced while the heat exchange efficiency can 
be significantly improved compared to a conventional heating device based 
on the circulation of hot water or steam. 

Further, the panel radiator can be miniaturized, exchange or 

20 installation of the heating device can be conducted extremely easily, and a 
highly secure panel radiator is obtained thereby. 

Further, the efficiency of the panel radiator can be improved by 
adopting the constitution of making the steam generation unit a rectangular 
case (cuboid) extending horizontally, and coupling the left and right 

25 introduction pipes near both ends thereof with the left and right lower ends of 
the radiation panel body; that is, the steam introduction header, or coupling 
one pipe to the upper end thereof, one introduction pipe can be made to be 
main introduction unit of the steam, and the other introduction pipe can be 
made to be the main liquid return side so as to increase the efficiency of the 
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introduction of steam and liquid return, the introduction of steam to the panel 
body 1 can be accelerated and made uniform. 



